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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem where breakage and exfoliation are generated in an 
insulating covering layer and desired characteristic is not obtained, when a core is molded in high density 
in order to correspond to miniaturization of a device by improving characteristics of the dust core, which 
is formed by molding ferromagnetic metal powder whose surface is covered with an insulating material to 
realize high magnetic flux density, high permeability, low iron loss and high strength, so as to obtain a dust 
core superior in both magnetic characteristics and strength. 

SOLUTION: In a mixed powder, an inorganic insulating material and an organic insulating material which 
serves as binder are mixed in ferromagnetic metal powder by a volume ratio that the total of this materials 
is 1-6% (in which ratio of the inorganic insulating material is 0.5-5.5%). The mixed powder is subjected to 
fusing treatment, where strong compressing and shearing action is applied mechanically and repeatedly. 
Since obtained covering layers are bonded stiffly to inner powder, breakage and exfoliation are not 
generated when high pressure molding is performed, and a dust core superior in both magnetic 
characteristics and strength is obtained. 
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* NOTICES * 

iTPO and NCIPX are not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The dust core for RFs characterized by being the enveloping layer which presents the organization 
condition united with the surface section of ferromagnetic metal powder after this enveloping layer contained 
the both sides of an inorganic insulating material and an organic insulating material and both had distributed 
minutely in the dust core which consists of ferromagnetic metal powder with which the firm insulating 
enveloping layer was formed in the front face. 

[Claim 2] The dust core for RFs according to claim 1 a total of 1 - 6% (among those, an inorganic insulating 
material 0.5 - 5.5%) and whose ferromagnetic metal powder the organic insulating materials of ferromagnetic 
metal powder and an insulating material which serve both as an inorganic insulating material and a binder by 
the volume ratio comparatively are the remainders. 

[Claim 3] The manufacture approach of the dust core for RFs characterize by press this powder into a necessary 
configuration and carry out heating solidification after perform fusion processing which carry out the repetitive 
load of the powerful compression / shear operation to the mixed powder which blended with ferromagnetic 
metal powder the organic insulating material which serve both as an inorganic insulating material and a binder 
mechanically and form a firm insulating enveloping layer in the front face of ferromagnetic metal powder . 
[Claim 4] the manufacture approach of the dust core for RFs characterize by press this powder into a necessary 
configuration and carry out heating solidification after perform fusion processing which carry out the repetitive 
load of the powerful compression / shear operation to the mixed powder which carried out combination of the 
organic insulating material which serve both as an inorganic insulating material and a binder to ferromagnetic 
metal powder by the volume ratio a total of 1 to 6 % ( among those, an inorganic insulating material 0.5 - 5.5 
%) mechanically and form a firm insulating enveloping layer in the front face of ferromagnetic metal powder. 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.go.... 6/30/2005 



CLAIMS 



JP,200 1 - 1 559 1 4,A [DETAILED DESCRIPTION] Page 1 of 8 




* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dust core used for various kinds of electrical and electric 
equipment, and the suitable flux density for cores, such as a choke coil, a noise filter, and a reactor, especially 
used in the high frequency field to 1kHz - about 1MHz is highly excellent in frequency characteristics, and it is 
related with the dust core which can respond to the miniaturization of a device, for example. 
[0002] 

[Description of the Prior Art] In the iron core (core) of the soft magnetic materials used in an alternating current 
magnetic field, it is required that flux density and permeability are large and that iron loss should be especially 
small. Although silicon steel suits this condition, when a configuration is complicated, it calls at the core 
(powder core) by the powder metallurgy which can be fabricated in the configuration of arbitration in many 
cases, in order to receive constraint in a configuration by the relation which carries out the laminating of the 
punching article of sheet metal, and makes it. Although the so-called sintering iron core which sintered the 
green compact, and the dust core which solidified the powder of ferromagnetic metals, such as pure iron, a Fe- 
Si alloy, Sendust, and a permalloy, with thermosetting resin, water glass, and other proper binding material, 
without sintering are located in a powder core, since the eddy current loss which occupies a part for the 
principal part of iron loss is proportional to the square of the thickness of an iron core, it has the problem that 
iron loss becomes large in the sintering iron core of one shaping. 

[0003] At this point, in the case of a dust core, since nonmagnetic resin intervenes among iron powder children, 
there is the essential description that eddy current loss is small. Since flux density becomes settled uniquely 
with the density ratio of a core in the case of a dust core, if the rest is fabricated to high density and flux density 
is raised, it can satisfy demand characteristics. In order to raise the consistency of a green compact, it is 
necessary to reduce making high compacting pressure at the time of pressing powder, and the frictional 
resistance produced between powder and between powder and metal mold in connection with it, and, generally 
powder lubricant is mixed into raw material powder as the means. However, although frictional resistance is 
reduced in the case of the dust core which does not have a sintering process depending on the amount, the fall of 
green density may be caused on the contrary, or the powder lubricant fused in process of resin hardening may 
bar junction of iron powder and resin and good formation of a resin layer, and, as a result, the fall of the 
reinforcement (anti-****) of a green compact may be caused. Therefore, in the case of a dust core, it is 
desirable to stop addition of powder lubricant as a little as possible, and to use force-plunger lubrication 
together. 
[0004] 

[Problem(s) to be Solved by the Invention] This applicant sets to JP,49-15684,B before. In a powder core as 
well as the case of the iron system magnetism alloy by the usual solution process, addition of a component with 
the specific resistance of each component single tastes, such as Si, aluminum, and nickel, or the specific 
resistance of the solid solution with iron higher than the specific resistance of ****** is effective in 
improvement in magnetic properties to iron.; especially Improving [ if it is made the organization in which the 
thin layer of these components or the diffusion section of those covers an iron grain child, and exists / 
alternating current magnetic properties (flux density, iron loss) ]-remarkably;, and such organization Since the 
iron powder by which the front face was covered with silicone was obtained when immersing and drying iron 
powder in the water solution of silicone when Si was taken for the example for example, it indicated realizing 
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easily by use of the iron powder. 
[0005] As a result of also miniaturizing the core used for these as the miniaturization of various electrical and 
electric equipment progressed in recent years, even if it miniaturized, the conventional function was not spoiled, 
i.e., it has magnetic properties, such as high flux density, quantity permeability, and low iron loss, and the core 
of high intensity came [ however, ] to be searched for. However, as a result of the friction wear between powder 
increasing if the addition of powder lubricant is reduced and compacting pressure is made high in order to carry 
out powder compacting of this to high density even if it uses the powder in which the layer with high specific 
resistance was formed on the front face, in conventional mere granulation or conventional above-mentioned 
immersion processing extent, the enveloping layer of**** exfoliated and an expected property was not 
reached. Then, the technical problem of this invention is to find [ much more quality-of-the-material- 
amelioration of an enveloping layer, and ] out a means to combine that enveloping layer with the front face of 
ferromagnetic metal powder (ferromagnetic metal powder is represented with iron powder on these 
specifications below.), such as iron powder, firmly. 
[0006] 

[Means for Solving the Problem] An artificer first variously as a result of research about the quality of the 
material of an enveloping layer If the enveloping layer of the organization condition united with an iron powder 
child's surface section after the enveloping layer contained the both sides of an inorganic insulating material and 
an organic insulating material and these both had distributed minutely is formed, desired magnetic properties 
will be acquired.; In that case About the blending ratio of coal of iron powder and a cladding material (an 
inorganic insulating material and organic insulating material) Especially the presentation range of 1 - 6% 
(among those, an inorganic insulating material 0.5 - 5.5%) and the remaining iron powder has the desirable sum 
of an inorganic insulating material and an organic insulating material at a volume ratio.; although the 
enveloping layer of such an organization condition is not obtained with the above-mentioned common use 
means of the passage former It found out being obtained easily, when performing processing which carries out 
the repetitive load of the powerful compression / shear operation to the mixed powder which blended iron 
powder and insulating material powder with the predetermined rate mechanically. 

[0007] There is equipment called the mechanical particle compound-ized equipment of a compression shearing 
die as equipment suitable for this processing, and it is supposed that it will be applicable to production of a 
covering form composite particle, the surface treatment of a particle, configuration control, promotion of fusion 
between solid particulates, precision mixing, etc. There are a mechano fusion (surface fusion) system of 
Hosokawa Micron CORP., a hybridization system of the Nara machine factory, and the theta composer (all are 
the trade names) and others of TOKUJU in a commercial item, and each principle is similar. If the thing of first 
in a roll is taken for an example, equipment will consist of arm material with the rotating container and the 
circular head with which it was equipped into it, and it is pushed against a container inside, rotates with a 
container, and the supplied fine particles receive powerful compression / shear operation between a head and a 
container inside, adhere to a container inside, and are scratched by the centrifugal force with a scraper. These 
are repeated at high speed and effectiveness, such as formation of particle compound, shows up. Although the 
clearance between a container inside and a head is adjusted according to the class and the processing purpose of 
processed powder, it is about 50-500 micrometers in general. 

[0008] According to the test result of an X diffraction and others, although the enveloping layer which makes an 
insulating material a subject on that front face by using iron powder as a nucleus will be formed if this 
processing is performed to the mixed powder of iron powder and insulating material powder, a nuclear metal 
phase and the insulating material particle made detailed distribute by turns, and this enveloping layer serves as 
an organization made amorphous the part, and shows the insulation of very high resistance. And it turns out that 
both have united in an interface since it is changing continuously with inclination negative in one [ inclination 
forward / distribution / of both component / concentration / in one component, and ] of other components near 
the interface of a nuclear metal phase and an insulating material particle. Thus, since the enveloping layer and 
the nucleus are unifying firmly, even if it presses this by the high-pressure force, unlike the case of the 
conventional approach of granulation, immersion, and others, the case in the end of composite powder this 
processing was performed produces destruction and exfoliation of an enveloping layer, and does not cause 
degradation of a property. Incidentally, suppose that it is called "fusion processing" on these specifications as a 
name suitable to this processing. The meaning also has the processing which similarly means covering with a 
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mere granulation and the mere conventional compound in aiming at distinction with these, since the 
effectiveness of covering completely differs. 

[0009] The mechanism in which the enveloping layer firmly united with the nucleus by the above-mentioned 
organization is formed is considered as follows by performing this fusion processing to the mixed powder of 
iron powder and insulating material powder. That is, minutely, the insulating material powder inserted into iron 
powder (nuclear particle) is ground and divided by powerful compression / shear operation received in case 
mixed powder passes through between the container inside of a processor, and heads, and adheres on the 
surface of a nuclear particle according to it. On the front face of a nuclear particle, the adhering insulating 
material powder is embedded by compressive force, and the mixed phase (enveloping layer) of a nuclear metal 
phase and the insulating material particle made detailed is formed gradually. And in the interface of a nuclear 
metal phase and an insulating material particle, with the frictional heat produced between nuclear particles, both 
react partially and fix (fusion). The enveloping layer equipped with the desired description is obtained as a 
result of this repeat. 

[0010] As ferromagnetic metal powder, it excels in soft magnetic characteristics, and the high iron system metal 
powder of saturation magnetic flux density is desirable. Pure iron powder is suitable in price especially, and 
although the iron powder by the atomizing method and the various manufacturing methods of reduction and 
others is used, the point of compression-molding nature or purity to reduced iron powder is desirable. 
Incidentally the purity of reduced iron powder is usually more than 99.9 mass %. Although a Fe-Si system, a 
Fe-Si-aluminum system, a Fe-nickel system, a Fe-Co system, a Fe-Mo-nickel system, etc. are mentioned as 
ferromagnetic metal powder other than pure iron, according to flux density, desired permeability, and desired 
cost, it is chosen suitably. About the particle size of ferromagnetic metal powder, eddy current loss becomes 
small, its RF property improves so that particle size is small, but if too small, a powdered fluidity and 
compression-molding nature will worsen and the dust core of high density will not be acquired. Therefore, 
about 10-100 micrometers 150 micrometers or less are preferably suitable for particle size. 
[001 1] as an inorganic insulating material — aluminum 203, Si02, Ti02, and CaC03 etc. — mineral product 
powder, such as oxide powder and a kaolin (kaolin), diatomaceous earth, and talc (talc), is used. The smaller 
possible one of the particle size of an inorganic insulating material is desirable in order to obtain a detailed 
mixing phase, and its 50 micrometers or less are desirable. However, since there is a problem of handling or 
cost when it passes minutely, it is good to be referred to as 0.5 micrometers or more. Thermoplastics powder, 
such as thermosetting resin powder, such as a phenol, epoxy, and polyimide, and a polyamide, polyethylene, 
polyphenylene sulfide, is used for an organic insulating material. About the particle size of an organic insulating 
material, 1-50 micrometers is desirable at the reason same with having described the inorganic insulating 
material. 

[0012] Although the synthetic resin as an organic insulating material is an indispensable component which 
serves as the binder of a dust core, if independent, sufficient insulation is difficult to get, and in order [ this ] to 
secure especially the insulation in a RF field, it is necessary to use it together with an inorganic insulating 
material. And the presentation range of 1 - 6% (among those, an inorganic insulating material 0.5 - 5.5%) and 
the remaining iron powder has [ especially the loadings to ferromagnetic metal powder (iron powder) ] the sum 
of an inorganic insulating material and an organic insulating material desirable at a volume ratio in that case. As 
the data of the example mentioned later show the reason, it is because an inorganic insulating material cannot 
secure the insulation of a request of the sum of an inorganic insulating material and an organic insulating 
material in a RF field at less than 1 %, and reinforcement of a dust core less than 0.5%, but flux density and 
permeability will fall remarkably if an inorganic insulating material exceeds 5.5% on the other hand and the 
sum of an inorganic insulating material and an organic insulating material becomes superfluous exceeding 6%, 
and the reinforcement of a core also falls to coincidence. In addition, unless it refuses, the volume ratio has 
shown altogether the blending ratio of coal in this specification, especially an addition, etc. 
[0013] 

[Embodiment of the Invention] About raw material powder, into the pure iron powder as a representative of 
ferromagnetic metal powder, first The particle size of 100 micrometers or less (It describes like -100 
micrometers hereafter.) Although phosphoric-acid coat processing was performed to reduced iron powder, and 
this iron powder, two kinds insulating material powder For an inorganic insulating material, talc powder (-3 
micrometers), alumina powder (-5 micrometers), Two kinds, phenol resin powder (-50 micrometers) and 
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polyphenylene-sulfide-resin (PPS;-30micrometer) powder, were prepared for the organic insulating material for 
four kinds of silica powder (-3 micrometers) and calcium-carbonate powder (-30 micrometers). Organic resin 
serves as the binding material in a dust core. Subsequently, it blended with the rate of a law everywhere which 
showed such raw material powder in Table 1 , and the mixed powder a sample 1 - for sample 23 with which 
presentations differ, respectively was prepared. It is shown that * mark of the column of resin (organic) is 
polyphenylene sulfide resin (the-less mark is phenol resin) about front Naka and * mark of the column of iron 
powder being iron powder which performed phosphoric-acid coat processing. 

[0014] next, in order to see the operation effectiveness of the fusion processing by which it is characterized [ of 
this invention ], other samples except samples 20-23 add and mix 0.05% (each sample — uniform) of powder of 
ethylene-bis-stearamide as powder lubricant, after performing fusion processing to each mixed powder using a 
theta composer (trade name of TOKUJU). on the other hand, about samples 20-23, 0.05% (each sample ~ 
uniform) of powder of ethylene-bis-stearamide is added and mixed as a non-processed example of a 
comparison, without performing fusion processing. Subsequently, although it is the translation which produces 
the core for magnetic-properties measurement, and the test piece for measurement on the strength for every 
sample, in order to see the effect of whenever [ stoving temperature / which solidifies the compacting pressure 
and the green compact at the time of powder compacting ], these factors are assigned as shown in each of each 
sample and Table 1 . 

[0015] The core for magnetic-properties measurement has the shape of a ring with the bore of 20mm, an outer 
diameter [ of 30mm ], and a thickness of 5mm. Moreover, the test piece for measurement on the strength is 
plate-like [ with die length of 3 1 .8mm, a width of face / of 12.7mm /, and a thickness of 5mm ], and evaluates 
reinforcement with the anti-****. The alcoholic suspension of ethylene-bis-stearamide is beforehand applied 
and dried as a die lubricant at the metal mold which fabricates these at every shaping. Heating time for the 
solidification after shaping is set as for 30 minutes at 350 degrees C, when whenever [ stoving temperature ] is 
180 degrees C, and it is set as for 20 minutes at 500 degrees C for 1 hour. 

[0016] (Example) According to the conditions first shown in the column of the sample 9 of Table 1, into the 
reduced iron powder which performed phosphoric-acid coat processing, as an inorganic insulating material 
4.5% of talc (talc) powder, Blend 0.5% of powder of phenol resin as an organic insulating material which serves 
as binding material, and fusion processing is performed by the theta composer. Powder lubricant was added 

0. 05%, after fabricating in a configuration predetermined by compacting pressure 980MPa, heating of 1 hour 
was performed at the temperature of 180 degrees C, and the dust core and the anti-**** test piece were 
produced. The dust core and anti-**** test piece which are applied to a sample 1 - a sample 8 and a sample 10 - 
a sample 23 like the following according to each combination presentation and processing conditions which are 
shown in Table 1 were produced, and the characteristic test was presented. In addition, a theta composer's 
service conditions are 500 micrometers of clearances between a container inside and a head, and both 2.5m 
[/second ] rotational-speed difference, and the processing time is for 30 minutes. 

[0017] Next, about the trial of magnetic properties, alternating current magnetic properties gave the coil of 20 
primary coils and 20 secondary coils to the core, measured effective-permeability mua in the frequency of 
1kHz, 400kHz, and 1MHz, and asked for the ratio (in a table, it is written as lM/lk) to the effective 
permeability in 1kHz of the effective permeability in 1MHz. This ratio is one of the measure which evaluates a 
RF property, and it is shown that the effective permeability of the core in a desired frequency range is stable, 

1. e., the RF property is excellent, so that this value is close to 1 . Direct-current magnetic properties give the coil 
of 200 primary coils and 20 secondary coils to a core, and are flux density B100. It measured. Moreover, anti- 
**** laid the test piece in the material testing machine in the distance between the supporting points of 
25.4mm, set it as the core for the load, and asked for disruptive strength. 

[0018] Thus, the magnetic properties of the obtained sample 1 - a sample 23 and the data of anti-**** are 
shown in Table 2. Originally, since Table 1 and this table 2 are what divided one table on account of space, in 
order to make it legible, in the existence of the outline of the combination column of Table 1 and fusion 
processing of the remarks column of Table 2 in Table 2, they overlap Table 1 , respectively and have been 
carried to it. The array of the sample in a table is what performed fusion processing which makes samples 1-19 
the main point of this invention altogether, and it has arranged in order with few insulating material loadings. 
As the data of Table 2 show, since permeability decreases sharply as a frequency becomes high from 1kHz to 
1MHz, a sample 1 - a sample 3 cannot be used for the core in this RF field. Since this has the insufficient 
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insulating material content at less than 1 %, it is considered to be because for an enveloping layer with necessary 
insulation not to be formed. 

[0019] On the other hand, since there are many insulating material contents as 6% ** (superfluous), although 
formation of an insulating enveloping layer is enough and a RF property is excellent, since the rates of the iron 
powder in a core run short on the other hand, a sample 17 - a sample 19 are inferior in the effective 
permeability, flux density, and anti-****, and do not reach desired quality. On the other hand, although the 
insulating material of especially a desirable thing is 5% (95% of iron powder), the sample 4 which has an 
insulating material in 1 - 6% of within the limits - the sample 1 6 fulfill the quality of a request of magnetic 
properties and reinforcement enough. Therefore, the thing a sample 4 - a sample 16 are the examples of this 
invention, and a sample 1 - a sample 3 have [ thing ] a RF property inferior in the loadings of an insulating 
material (sum of an inorganic insulating material and an organic insulating material) at less than 1%; a sample 
17 - a sample 19 have an insulating material as superfluous as 6% **, and are made out of range [ all / this 
invention ] by permeability, flux density, and reinforcement being inferior. The following sample 20 - a sample 
23 are the so-called dust cores of a conventional type, and are the example of a comparison which excluded and 
pressed fusion processing, the loadings of an insulating material adopting 5 optimal% among an example, and 
mixing raw material powder. 

[0020] Here, the examination result about other factors is explained in advance of the examination about the 
fusion processing by which it is characterized [ of this invention ]. If the sample 6 whose loadings are 4.5% 
equally - a sample 15 are first seen about the class of inorganic insulating material, although each property of 
the numeric value of a calcium carbonate is a little high, a significant difference will not be accepted as a whole. 
This has the same insulating material loadings also from the superfluous samples 18 and 19. 
[0021] Next, about the effectiveness of the phosphoric-acid coat processing to iron powder, although it is 
thought in the example of a comparison which does not carry out fusion processing that it is effective once, 
there are data which conflict when fusion processing is performed and a sample 7 - a sample 12 are seen, and it 
is hard to say that it is clearly effective. The reason is considered because the effectiveness of a phosphoric-acid 
coat is reduced by powerful friction and compression / shear operation which are received in process of fusion 
processing. In addition, probably because powder properties, such as a fluidity, are improved, as for the iron 
powder which performed phosphoric-acid coat processing, anti-**** has become height irrespective of the 
existence of fusion processing. 

[0022] About the compacting pressure at the time of shaping, flux density and anti-**** should mainly be 
influenced [ the ], and if the sample 6 fabricated with fact low voltage - a sample 8 and a sample 13 - a sample 
15 are compared with the sample 9 fabricated with high pressure - a sample 12, flux density and its anti-**** 
are significant. Moreover, about anti-****, the correlation inclination of whenever [ after shaping / stoving 
temperature ] can also be seen. 

[0023] About the effect of the heating (solidification) processing temperature after shaping, this heating 
removes distortion which is made to strengthen a green compact generally and remains to a green compact with 
compacting pressure. Since distortion which remains to a dust core checks the magnetic properties of structure 
sensitivities, such as permeability, coercive force, and iron loss (hysteresis loss), if distortion disappears with 
heating, its properties of these should improve. However, if the insulating component of the enveloping layer 
formed on the surface of iron powder is spread inside iron powder with heating on the other hand, the original 
insulating effectiveness will degrade magnetic properties as a disadvantage crack and a result. Although anti- 
**** and permeability improve so that it becomes an elevated temperature as the 180 degrees C sample 7, the 9; 
350 degrees C sample 6, and the 10; 500-degree C samples 1 1 and 12 show whenever [ stoving temperature ], it 
is thought of because it is the operation with which the effectiveness of disappearance of distortion and advance 
of diffusion disagrees that a RF property is in the inclination of degradation. 
[0024] 
[Table 1] 
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[0026] Even when the effectiveness of fusion processing over raw material powder looked at the sample 7 - the 
sample 9, and sample 1 1 which performed this processing at the last and those all fabricate inside or a RF 
property with high pressure at it by equipping magnetic properties, such as effective permeability, a RF 
property, and flux density, and anti-**** with quality sufficient as a dust core for RFs, it has stopped at the 
slight fall. Since it has joined to internal iron powder firmly, the enveloping layer to which the reason passed 
through fusion processing is for it to be able to be equal to the high pressure at the time of compacting, or 
friction wear enough. On the other hand, by the sample 20 which does not perform fusion processing - the 
sample 23, even when the frequency exceeded 400kHz and it fabricated with low voltage, the effective 
permeability decreased rapidly, and the RF property has deteriorated remarkably. Since this has the weak 
junction to an enveloping layer and internal iron powder, it means that exfoliation of an enveloping layer and 
damage arose by the pressure received at the time of shaping, or friction. And this fact shows vividly the 
effectiveness of the fUsion processing by which it is characterized [ of this invention ]. In addition, it is just 
going to **** sensibly that anti-**** is improving along with the rise of whenever [ compacting pressure or 
stoving temperature ]. 
[0027] 

[Effect of the Invention] Conventionally, in a RF field which exceeds 1MHz, the absolute value did not have 
suitable core material in the middle fields, although the ferrite core whose flux density of a low (before or after 
0.4) thing is stable was used chiefly and the silicon steel laminate was used in the field to about 10kHz of 
numbers on the other hand. For example, although even the frequency of Sendust of 1MHz is [ flux density ] 
stable, the level cannot respond to the miniaturization of the device stated to the beginning because of extent [ a 
little ] higher than a ferrite core. However, since the effective permeability hardly falls to the frequency of 
1MHz, the dust core concerning this invention is excellent in a RF property, and shows high flux density 
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(before or after 1.1). Therefore, this invention enables correspondence to the miniaturization of the electrical 
and electric equipment while expanding the application range of a dust core. 

[Translation done.-] 
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[0010] As a ferromagnetic metal powder, an iron-based metal powder 
having excellent soft magnetic property and a high saturated magnetic flux 
density is desirable. Inter alia, a pure iron powder is preferable from a 
viewpoint of cost, an iron powder obtained by an atomizing method, a 
reducing method or other various manufacturing processes is used and, 
from a viewpoint of compression moldability and purity, a reduced iron 
powder is desirable. Incidentally, purity of a reduced iron powder is 
usually 99.9% by mass or larger. Examples of a ferromagnetic metal 
powder other than pure iron include Fe-Si system, Fe-Si-Al system, Fe-Ni 
system, Fe-Co system, and Fe-Mo-Ni system, and the powder is 
appropriately selected depending on desired magnetic flux density, 
permeability and cost. Regarding a particle diameter of a ferromagnetic 
metal powder, as a particle diameter is smaller, eddy current loss becomes 
small, and high frequency property is improved. However, when the 
particle diameter is too small, flowability and compression moldability of a 
powder are deteriorated, and a dust core of a high density is not obtained. 
Therefore, it is suitable that a particle diameter is 150 \xm or smaller, 
preferably around 10 to 100 (xm. 

[0011] As an inorganic insulating material, an oxide powder such as A1 2 0 3 , 
Si0 2 , Ti0 2 and CaC0 3 , and a mineral powder such as kaolin (potter's clay), 
diatomaceous earth, and talc (talcum) are used. In order to obtain a fine 
mixed phase, a particle diameter of an inorganic insulating material is 
desirably as small as possible, preferably 50 \im or smaller. However, 
when the particle diameter is too fine, there is a problem of handling and 



cost, therefore, the particle diameter is suitably 0.5 |uim or larger. As an 
organic insulating material, a thermosetting resin powder such as phenol, 
epoxy, and polyimide, and a thermoplastic resin powder such as polyamide, 
polyethylene, and polyphenylene sulfide are used. A particle diameter of 
an organic insulating material is preferably 1 to 50|Lim based on the same 
reason as that described for an inorganic insulating material. 
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